This paper estimates long-memory models to analyse the stochastic behaviour of unemployment in eleven African countries (Botswana, Ethiopia, Ghana, Kenya, Malawi, Mauritius, Nigeria, Senegal, South Africa, Tanzania and Zambia) from the 1960s until 2010. The empirical results provide very strong evidence of lack of mean reversion in all series under examination. This suggests that hysteresis models are the most relevant for the African experience (not surprisingly, given the rigidities in their labour markets). Therefore in such countries shocks hitting the unemployment series will have permanent effects, and policy makers should take appropriate action to reverse the effects of negative shocks.
1.

Introduction
There are two main ways of thinking about unemployment in the existing literature. The natural rate theory (see Friedman, 1968, and Phelps, 1967) implies that it should fluctuate around a stationary equilibrium level, known as the natural rate or NAIRU, which is determined by economic fundamentals. In "structuralist" models (see Phelps, 1994) this can shift over time as a result of infrequent shocks due to changes in economic fundamentals; once these shifts are taken into account mean-reversion appears to characterise unemployment. This type of models have been found generally to be appropriate for the US experience. By contrast, hysteresis models (see Blanchard and Summers, 1986 , 1987 , and Barro, 1988 appear to fit better the European countries, where unemployment exhibits a high degree of persistence, and its dynamic behaviour can be captured by long memory models with a (near) unit root.
The empirical literature testing unemployment theories initially replied on standard unit root tests (such as Dickey and Fuller, ADF, 1979, or Phillips-Perron, PP, 1988) , and subsequently used panel approaches to deal with the well-known problem of the low power of standard unit root tests (see, e.g., Leon-Ledesma, 2002) , or fractionally integrated (ARFIMA) models to test for long memory in unemployment (see, for instance, Gil-Alana, 2001 . Gil-Alana (2007, 2008 ) also allowed for breaks in a fractional integration framework, and Caporale et al. (2016) took into account the possible correlation between the unemployment series. The advantage of a fractional integration framework compared to the classical I(0)/I(1) dichotomy is that since the fractional parameter can take any real value no arbitrary restrictions are imposed on the stochastic behaviour of the series and therefore the model allows for a much richer dynamic structure that might suit the unemployment series particularly well.
The present paper applies fractional integration techniques to model unemployment in eleven African countries (see the following section for details). To our knowledge, it is the first academic paper analysing the stochastic behaviour of unemployment in the African continent using state-of-the-art econometric methods. One reason for such lack of studies is of course the limited data availability and its unreliability. However, the University of Groniger has recently made a huge effort to construct the most complete dataset on African unemployment to date (see De Vries et al., 2013) , which we will use for our purposes.
The Data
The series analysed is the number of unemployed (in thousands) in eleven African 
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where y t represents the total number of unemployed in each country, θ 1 and θ 2 are unknown coefficients on the intercept and a linear time trend respectively, and x t is assumed to be I(d) where d can be any real value. We report the estimates of d for the three cases of i) no deterministic terms (when θ 1 and θ 2 are assumed to be equal to 0 in (1)), ii) with an intercept (θ 1 is unknown and θ 2 is assumed to be equal to 0), and iii)
with an intercept and a linear trend (with both θ 1 and θ 2 unknown), and assume in turn that the error term, u t in (1) is a white noise process (in the upper part of Table 1 ) or autocorrelated as in the model of Bloomfield (1973) (in the lower part of the table).
Also reported are the 95% confidence bands of the non-rejection values are based on the LM tests of Robinson (1994) .
[Insert Table 1 about here]
The most appropriate model specification for each series is shown in bold in the tables. In the white noise case, the time trend is required for all countries except for Botswana and Kenya; under the assumptions of autocorrelated disturbances the exceptions are instead Kenya and South Africa. As for the differencing parameters, in the white noise case the estimates of d are above 1 for all countries, and the unit root null (i.e. d = 1) cannot be rejected only for South Africa (1.09) and Mauritius (1.14); in the remaining cases, the estimates are significantly higher than 1 ranging from 1.31 (Ghana) and 1.69 (Senegal). With autocorrelated disturbances the values become substantially smaller, and only for three countries are the estimates significantly higher than 1 (Tanzania, Kenya and Ethiopia), while for the remaining eight countries the unit root null cannot be rejected.
[Insert Table 2 about here]
Table 2 displays the estimates of d for different bandwidth parameters using a semi-parametric "local" Whittle method proposed in Robinson (1995) . The order of integration is found to be equal to or higher than 1 in all cases. Evidence of unit roots is found in the cases of Botswana, Ghana, Malawi, Mauritius, Senegal and South Africa; for the remaining countries the orders of integration are significantly higher than 1.
Conclusions
This paper estimates long-memory models to analyse the stochastic behaviour of unemployment in eleven African countries (Botswana, Ethiopia, Ghana, Kenya, Malawi, Mauritius, Nigeria, Senegal, South Africa, Tanzania and Zambia) from the 1960s until 2010, being the first academic study to do so. The empirical results provide very strong evidence of lack of mean reversion in all series under examination. This suggests that hysteresis models are the most relevant for the African experience, which is not a very surprising result if one considers the low degree of economic (financial development) of most of the countries in the sample as well as the existence of various types of rigidities in their labour markets. Therefore in such countries shocks hitting the unemployment series will have permanent effects, and policy makers should take appropriate action to reverse the effects of negative shocks. 
